Abstract -The community of seabirds breeding in the lagoon of Venice, one of the largest around the Mediterranean, was monitored over the 1989-2013 period. Six species have been recorded (Larus michahellis, Chroicocephalus ridibundus, Larus melanocephalus, Sternula albifrons, Sterna hirundo, Sterna sandvicensis). Over the study period, 346 colonies were surveyed; they were located on saltmarsh islets, dredge islands and other artificial sites, in descending order of importance. Beaches were used only at the beginning of the survey. About 4,900 pairs bred in the 2009-2013 years. The community has been always dominated by L. michahellis; in the 2009-2013, this species and S. sandvicensis comprised about 70% of the total. The longterm trends show moderate increase in the size of the whole community. Contrasting trends were observed in different species, with L. michahellis, S. albifrons and S. sandvicensis stable or increasing, whereas C. ridibundus and S. hirundo were declining. The number of pairs nesting on artificial sites increased over the last 15 years, while those on saltmarsh islets decreased correspondingly. This was possibly a response to the increase of mean sea level and storminess observed in the last twenty-five years. S. albifrons and S. sandvicensis populations reached national importance; the population of the latter species is noteworthy at a Mediterranean level.
INTRODUCTION
Long-term studies, i.e. which span over at least ten years according to Lindenmayer & Likens (2010) , of animal populations have been often considered of paramount importance in understanding frequency, duration and amplitude of variations in the ecological systems (O'Connnor, 1991; Sergeant et al., 2012) . For instances, only long-term studies on distribution and density of animal populations highlighted the effects of climate changes (Clutton-Brock & Sheldon, 2010) . In particular, monitoring of bird populations is important if the species concerned are of conservation relevance and the sites on which they depend should be managed or preserved effectively (Atkinson et al., 2006) ; as pointed out by Tourenq et al. (2000) , management decisions based on short-term studies may not reflect the biology of the species involved.
Most of the seabird (Laridae and Sternidae) species nesting in the lagoon of Venice (Italy) are of conservation concern and they are listed in the Annex 1 of the EC 147/2009 Birds Directive; moreover, due to its importance for birds, the Venice Lagoon has been recognized since 2007 as a Special Protection Area, according to the abovementioned Directive. The occurrence of seabird colonies is known here from historic times, but the first surveys took place only in 1983 -1984 (Fasola, 1986 . After that survey, since 1989 counts of the colonies have been performed without interruption, resulting in one of the longest and regular breeding bird survey made in Italy (Scarton, 2005 (Scarton, , 2010 . Part of the lagoon of Venice is subjected to a heavy human pressure, and saltmarshes, beaches and man-made sites are used to a different degrees by nesting seabirds, giving the opportunity of comparing use of multiple nesting sites over a range of different habitats and boundary conditions. Moreover, during our monitoring we docu- mented the new settlement of species, which never breed before in the study area, an event considered extremely rare by seabird ecologists (Oro & Ruxton, 2001) .
With this paper we aim to present the results gained in the years 1989-2013, with a description of some populations' characteristics. Along with analysis of the population trends over a long period for each species, the observed changes in colony site use and distribution over the study area will be discussed. Since during the surveys no detailed data were collected about important parameters such as diet of adults and chicks, reproductive success and preys' availability and abundance, a detailed analysis of the causal factors of the observed changes is beyond the scope of this work.
MATERIALS AND METHODS

Study area
The Venice Lagoon is among the largest (55,000 ha) coastal lagoon around the Mediterranean, located along the Adriatic Sea, at 45°26' N, 12°19' E ( Fig. 1) . Two barrier islands, named Lido and Pellestrina and the Cavallino peninsula, each about 10 km long, separate the lagoon from the sea. These two islands and the peninsula feature beaches and dunes, but most of these are heavily urbanized and the seashores are used throughout the year by sunbathers and visitors. A large part of the lagoon consists of an open water body (about 40,000 ha), with peripheral fish farms for an additional 10,000 ha along the borders. The mean depth of the lagoon is 1.1 m (all the elevations refer to the Venice local datum) and the tidal range during spring tides is about 1 m, with a mean tidal range of 0.6 m, one of the highest observed in the whole Mediterranean (Ferrarin et al., 2013) . The climate is temperate, with a mean annual temperature of 14.5°C; rainfall is around 800 mm per year, with the peak in March and the minimum in May.
Salt marshes, which have elevation ranging from 0.5 to 0.7 m, cover an area of about 3,800 hectares and are regularly flooded during mean high tides; only the highest spring tides cover salt marshes with at least 30-40 cm of water. Dominant plant species include Sarcocornia fruticosa, Salicornia veneta, Limonium narbonense, Halimione portulacoides and Puccinellia palustris.
The lagoon of Venice hosts important populations of waterbirds, both at national and Mediterranean level (Scarton, 2005 (Valle & Scarton, 1999) . On salt marshes, seabirds build their nests mostly on mats of marsh debris, usually windrows of dead plants (such as reed Phragmites australis stems, large green algae, or leaves of seagrasses), laying on the top of salt marsh vegetation, resulting in the nests being well above (>20 cm) the saltmarsh surface. Of secondary importance are other nesting places, such as small, storm-deposited shell piles along marsh fringes. Blinds built by waterfowl hunters along the saltmarsh edge and surrounded by gravel or stones are also occasionally used by seabirds to nest.
Since 1985, about 120 dredge islands have been built in the lagoon, ranging in size from 0.4 to 57.4 ha, with a mean surface area of 11.2 ha and a total area in 2013 of about 1300 ha (Scarton et al., 2013) . Dredge islands consist of a containment cell formed using wooden piles along the exterior. These areas of shallow water are then filled with sediments originating from the regular dredging of lagoon channels or inlets. After sediment compaction, these islands reach a mean elevation above sea level between 0.5 and 1.2 m; for this reason, the area flooded by the high tides is variable, ranging from about 50% to almost 100%. Throughout the years, remarkable modifications occur to the vegetation cover and structure of dredge islands. From almost a bare surface several phases lead to an almost continuous coverage of halophytes; shallow tidal ponds and creeks, both naturally formed and manmade, have a different extent and complexity at each site. These dredge islands are used by about hundred bird species throughout the year (Scarton & Montanari, 2015) .
Natural beaches are found along the Island of Lido, the southern tip of Pellestrina Island and along the whole peninsula of Cavallino; these beaches are up to 150 m wide. Between 1994 and 1998 an artificial beach was created through nourishment works along the sea side of the Pellestrina Island sea wall, with the use of 4,500,000 m
Survey methods
Each year between 1989 and 2013 the whole lagoon, with the exception of fish farms but including the littoral strip, was searched by boat for nesting colonies. Two observers visited each colony at least twice during the peak breeding season (May-July). Surveys took place between 9:00 and 14:00 hours, avoiding days with unusually high tides, strong winds and rains. All apparently occupied nests (definition according to Steinkamp et al., 2003) were counted, with only the peak value of nests considered for each colony. The number of breeding pairs was assumed to be the same as the number of occupied nests, an assumption that may not always be valid (Frederick et al., 2006) . Most of the colonies in our study area were not large (see Results), thus error due to detection probability was probably minimal. The most likely source of error is through birds nesting in one colony being unsuccessful then moving to another. To reduce this error, all the colonies occurring in the lagoon in a given year were surveyed whenever possible within two-week periods. Then, the highest number of pairs among those estimated in any two-week period was considered as the total population for that year. In thirteen cases colonies could not be approached and pairs were estimated at a distance by dividing the number of alarming birds by 1.5, a ratio we checked several times at colonies regularly surveyed. The colonies of Yellow legged Gull Larus michahellis (hereafter YLG) occurring each year in two very large (1,100 ha overall) artificial islands made in the '60s were quickly visited each year but were surveyed in only a few years, due to logistical constraints. For the years without surveys, only our estimates were used. Adults of Gull-billed Terns Gelochelidon nilotica were observed only sporadically, without proof of nesting and for this reason the species is not considered here. One lone breeding adult of Lesser crested Tern Sterna bengalensis mated with a Sandwich Tern (ST; Scarton et al., 2000) was also not considered.
Colony location was originally plotted on a 1:10,000 scale map, and in more recent years with the use of a portable GPS. In this paper a "breeding site" is considered a spatially well-defined place (salt marsh islet, dredge island, islet) used at least once by at least two breeding pairs.
For the analyses, non-parametric tests were used because counts of breeding pairs were not normally distributed. Differences between medians were tested with the use of Mann-Whitney and Kruskal-Wallis tests. We quantified diversity of the community by the mean of the Shannnon-Wiener index (H'), calculated as as H' = -Σ fri ln(fri), where fri = frequency of i th species. To analyze the population trends for the 1989-2013 years we used TRIM (Trends and Indices for Monitoring data), vers. 3.5, a free software package used to determine species' population trends (Pannekoek & Van Strien, 2005) . Using suggestions given by Vořišek et al. (2008) , as we were dealing with complete counts, we used a Time Effects Model, with over dispersion set to "off" and serial correlation to "on".
Colony sites were grouped according to their origin and coded as "natural sites" (saltmarsh islets and natural beaches), "constructed sites" (dredge islands and artificial beaches) and "other artificial sites" (hunting blinds, very small islets, abandoned pontoons, etc.). The degree of dependence of breeding seabirds from constructed sites as nesting site was judged slightly modifying the criteria given by Soots & Parnell (1975) : i) heavily dependent, if more than 50% of estimated pairs nested at dredge islands; ii) moderately dependent, if nested between 10% and 50% of the pairs; iii) not dependent, if less than 10% of the pairs nested at dredge islands. We evaluated the degree of possible association among breeding seabirds using the following coefficient (Goutner, 1990) 
½, where a = species x and y are both present in a colony; b = species x absent, species y present; c = species x present, species y absent; d = both species absent. This coefficient may range between -1 (complete avoidance) and + 1 (complete association). The significance for each combination of two species was examined by 2 x 2 Fisher exact probability test. Based on the observed Cramer's V values, the association was considered very weak (<0.1), weak (0.1-0.19), moderate (0.20-0.29), strong (>0.30).
RESULTS
Trends in population size and diversity
Six species nested in the study area during the period 1989-2013 ( Community size, i.e. total number of pairs, increased from 2011 in 1989 to 4,900 in 1999, and afterwards it fluctuated around this level. Richness increased slightly but significantly (Spearman test: r s =0.81, p<0.001) from four species in the first years to six in 2012-2013. Despite the increase in richness, the population diversity has been always low, with values of the H' index ranging between 0.82 and 1.21, significantly decreasing over the years (Spearman test: r s =-0.39, P<0.05).
YLG was always the most abundant species, with a peak of about 3700 pairs in 2006; it comprised about 40 to 76% of the whole community (Fig. 3) .
This species showed a strong increase, with an annual rate of +11.7%, until 2002 and then leveled off at 3417±65.9 pairs (mean + SE), with an annual increase close to zero. The YLG has been nesting mostly on two large artificial islands, but since 2006 dredge islands also support a stable population of 841.8±84 pairs per year.
The second most abundant species, but only until the year 2000, was the CT with 989.8±61.7. In the following years, the species underwent a severe decline, with only a partial rebound in the very last years of the survey. The CT occurs nowadays with about half the population size occurring at the beginning of the survey.
The ST settled in the lagoon for the first time in 1995, with 202 pairs; before that year, only summering adults were regularly observed. The number of breeding pairs rose up to 686 in 2001, with an annual rate of +18.1%; from 2002 till 2013 the population fluctuated around 626.5±38.5, with an annual increase of only 1.8%. Since 2001 onwards, the ST became the second most abundant species in the lagoon. ST used only one breeding site for the first five years, with an increase in colony size of 22% per year; afterwards, one to five sites were used in a given year, and the founder-colony fluctuated widely, with an annual increase of 4.5%. Among the other species, the LT was characterized by irregular fluctuations between 1989 and 2002, and then it began to increase more regularly and leveled off at 417.2±41.1 pairs in the last five years. The Tab. 1 -Population trends for the seabirds nesting in the lagoon of Venice assessed with TRIM software. Yearly variation and significance level are also shown. / Andamenti di popolazione degli uccelli marini nidificanti nella laguna di Venezia elaborati con il software TRIM. Si mostrano anche la variazione percentuale annuale e il livello di significatività.
1989-2013
Trend
Var. % P Population trends for five species (excluding the MG, whose settlement is too recent) and for the whole community are shown in Tab. 1.
Colony sites and colonies' characteristics
The following results refer only to the five species that were surveyed in detail and thus do not include YLG colonies. During 25 years, 119 colony sites were used at least once; in each year, the number of sites used by seabirds ranged between 6 and 24, with a mean of 13.8 (±4.6, SD). Each site was used for 1-20 years, not necessarily continuously, with a mean of 2.8 years (±3.29) and a median of 2 years; about 83% of the sites were used in ≤3 years.
The maximum values refer to saltmarsh sites, which were used in 20, 19 and 15 years respectively.
From 1989 Between 1989 and 1997 "natural sites", several marsh islets and a few beaches, made up the large majority of colony sites, with a few "other artificial sites" used only irregularly (Fig. 4) . From 1998 onwards, natural beaches were almost completely abandoned, with only a few pairs occasionally nesting there, whereas marsh islets kept on being used, but with decreasing importance.
Proportions of pairs (all the species pooled, YLG excluded) nesting at "natural sites" went from 100% in 1989, to 96% in 2000 and 50% in 2013; in the same years the percentages of pairs breeding at "constructed sites" were 0, 3% and 42%, respectively. Species differed in their use of sites (Fig. 5) : LT showed the highest use of constructed sites (overall, 60% of pairs nested at these sites), whereas BHG and ST never used them. Differences among species in the number of pairs nesting at each typology were highly significant (χ 2 : 17,930; d.f.: 6, P<0.001). In 1998 a few dredge islands were used for the first time by this species, and since then the use of this type of site becomes more and more relevant. LT pairs nesting on this typology has been regularly increasing: from 2010 onwards all the nesting population of LT moved to these sites, abandoning salt marsh islets. The CT began to nest on dredge islands much later, in 2005; in more recent years up to 40% of the population moved from saltmarsh islets to dredge islands. Until 2013, neither ST nor MG used this kind of site; nevertheless, after the survey period (in 2014) a colony of 659 ST pairs settled on a dredge island for the first time. According to these results, LT may be classified as "heavily dependent" for nesting on artificial sites, while the remaining three species were "not dependent" on them.
Site occupancy (i.e. number of years) varied among site typology, but not significantly (Kruskal-Wallis H=0.91, NS, d.f.=2). Nevertheless, colony size were greatly different, with colonies on natural sites being much bigger (median: 62 nests) than on constructed sites (21 nests) or other artificial sites (10 nests); differences were highly significant (Kruskal-Wallis H=40.76, P<0.001, d.f.=2).
Considering all the colonies (excluding the two of MG), the degree of association between species ranged from "weak" to "strong" for CT, ST and BHG; only LT exhibited a strong negative association with the other three species, in particular with CT (Tab. 3).
DISCUSSION
The seabird community of the lagoon of Venice totaled six species over the study period; other western Mediterranean coastal wetlands are richer in seabirds, since the Comacchio wetlands (80 km south of Venice) host nine species (Brichetti & Foschi, 2006) , the Camargue eight (Kayser et al., 2014) and the Ebro Delta nine to twelve (Oro et al., 2009) . Numbers of breeding pairs at those wetlands are also larger, sometimes much larger, respect to our study area. Compared to the other coastal wetlands, the Venice lagoon lacks the Slender billed Gull Larus genei, certainly due to the total absence of saltpans or other highly saline environment, feeding habitat of paramount importance for this species (Oro, 2002) . Moreover, the lagoon of Venice lies well above the northern limit of the breeding area for the Audouin's Gull Larus audouinii, thus its absence may be explained by biogeographical reasons. Instead, the Gull-billed Tern nested occasionally in the fish farms, not included in our study area, with only a few pairs in the very last years (Bon et al., 2014) ; the scarcity of this species in the whole lagoon of Venice is difficult to explain given the apparent high availability of suitable breeding and feeding habitats.
The six-species seabird community we studied shows a moderate increase over the 25 years, which become much slower in the last ten years; this was due to the strong increase of YLG observed only in the first years of the survey.
From 2000 onwards, the community became dominated by YLG and ST, which altogether made in the following years more than 80% of the total number of pairs. Consequently, the community diversity, which was never high, decreased significantly in the same period.
Detailed data presented by Brichetti & Foschi (2006) for the Comacchio lagoon allow comparisons between that site and the Venice lagoon, at least for the years 1989-2001. In this period Comacchio had a higher diversity (mean H'=1.65) and about 1,000 more breeding pairs. In the same period, Comacchio experienced a significant reduction in the total number of breeding pairs (r s =-0.74, P<0.01). Part of this reduction concerns STs, which at least in part moved to the lagoon of Venice: the ST population trends between the two wetlands are significantly, and negatively, correlated (r s =-0.83, P<0.001). This suggests the northern Adriatic hosts a metapopulation of ST; the Po Delta works as a source and the Venice lagoon as a sink. Nevertheless, observation in the Venice lagoon colonies of ST adults ringed in Ukraine (R. Rusticali, pers. comm.) or in Spain, Scotland and Denmark (Accipiter, 2012) indicates that breeding adults may not come only from Adriatic colonies.
During our 25-year survey, we recorded the settlement of two new species (ST and MG) whereas no species became extinct. The opportunity of documenting formation and growth of new colonies is quite uncommon in seabirds, due to their high breeding philopatry (Kildaw et al., 2005) . As observed elsewhere for other seabirds (Oro & Tab. 3 -Cramer V and significance level (*P<0.05; **P<0.01; 346 colonies considered) of association observed between species. / Coefficiente V di Cramer e livello di significatività (*P<0.05; **P<0.01, 346 colonie) per l'associazione osservata tra specie.
Common Tern
Sandwich Tern Little Tern Black-headed Gull 0.22** 0.41** −0.26** Common Tern 0.21** −0.64** Sandwich Tern −0.13* Ruxton, 2001), the new colony of ST grew rapidly in the first years, attracting bird emigrating from other wetlands. After five years, the ST population began to use additional colony sites, mostly at less than 10 km from the first one. Since feeding habitats were likely to be overlapping among adults nesting each year in the different sites, we deem the main reason for the formation of new colonies to be a decrease in habitat quality of the first colony site. This was due to a reduced availability of suitable nesting sites, and not to intraspecific food competition (the adults kept on feeding on the same waters) or predation (which was always negligible). The highly irregular trend shown by breeding adults nesting in the following years in the first colony site, ranging from 5 to 820 pairs, shows the occurrence of some unpredictable factor, which altered the availability of suitable nest sites; more detailed analyses are needed to enlighten these factors. The YLG population, after about ten years of continuous growth, is nowadays stable; in the last two decades some garbage dumps located in the close mainland of the lagoon of Venice were closed down, which certainly reduced the food available for adults and chicks. Studies made by Soldatini et al. (2005) showed that YLG breeding in the lagoon also forage on garbage. According to our field observations, the two large islands used as colony sites appear to have reached their maximum capacity; this prompted the YLG to nest in the historical town of Venice, with less than 100 pairs estimated recently (Bon et al., 2014) , and especially on dredge islands, with 420-1000 pairs in the 2009-2013. It is remarkable, in this process of colonization of new sites that YLG has been almost completely absent from saltmarsh islets, indicating a strong avoidance by this species for sites prone to flooding. This confirms the attraction of the YLG for stable and predictable nesting habitats (Almaraz & Oro, 2011) .
The observed reduction of BHG is certainly due to the moving of most of the adults from the southern lagoon to two fish farms located in the northern lagoon, about 30 km away (pers. obs.). We cannot be confident the same holds true for the CT, the only other species that abandoned most of the colony sites previously occupied.
Contrastingly, LT increased with a striking +12.3% annually over the last ten years. In twelve years, all the LT colonies moved from saltmarsh islets to dredge islands, whereas only a minor portion of CTs made the same. LT is known to use readily artificial sites such as salt ponds, heaps of gravel and/or sand, even building roofs (Fujita et al., 2009) ; in the Lagoon of Venice dredge islands, being almost bare in their first years and slightly more elevated than saltmarsh islets, are suitable nesting sites for this species (Scarton, 2008b) . Probably due to a higher breeding philopatry (Tims et al., 2004) , CT was less prone to abandon saltmarsh islets; elsewhere, the rapid use of artificial islands by this species has been well documented (Schippers et al., 2009) . Remarkably, only at the end of our survey did the species begin to use dredge islands, and this led to the observed partial rebound in breeding numbers.
In the lagoon of Venice the large use of dredge islands made by LT, compared to the very small, if any, by the other species, explains the results of the association analysis; these showed a significant avoidance of LT for the other islands. Similar lack of association was observed by Goutner (1990) in Greek wetlands and by Fasola & Canova (1991) in the Comacchio lagoon.
We deem an important driving force causing the observed movement of colonies from saltmarsh islets to dredge islands is the increase of the mean sea level which occurred in the lagoon of Venice, totaling about 18 cm from 1989 to 2013 (data from Comune di Venezia, 2014) . Beside the increase in the mean annual level an even more important aspect is the number of tides exceeding 0.80 m (a level from which we estimate nests become flooded) that occur in the peak nesting period, i.e. May-July. Being almost absent at the beginning of the survey, in the last years tides of this amplitude observed in May-July increased up to fivesix times, which caused repeated flooding of saltmarshes and colony disruption. According to our field observations, flooding and over-washing caused by spring storms are the most important causes of reproductive failure at the colonies of the Venice lagoon, as observed at other coastal wetlands (Erwin et al., 2006; Jodice et al., 2007) . It is still worthy of note, given the observed increase in flooding frequency, that several hundred of STs had been nesting continuously on the same saltmarsh islet for 19 years.
Saltmarshes are inherently unstable as colony sites (Visser & Peterson, 1994; Oro et al., 2011) ; in our study area we observed the frequent change of sites, but at a same time a few other colonies settled for more than a decade on the same islets. Specific management activities devoted to these "traditional" sites may thus guarantee suitable nesting site for a significant fraction of the nesting population.
The changes in the seabird composition, i.e. heavy reduction of CT and concomitant increase of ST, indicate a shift over the last 25 years towards a more "pelagic" assemblage. ST is known to feed largely on coastal waters, sea inlets etc., more than CT or LT, as observed by Fasola & Bogliani (1990) in the Po Delta. Boat transects made in the southern Lagoon of Venice and close marine waters up to a distance of five km from the littoral strip (Scarton, 2008a) confirmed that ST was the species more often observed feeding in the open sea, often the only one. Since in the lagoon most seabird colonies were located at a minimum distance of 5 km from the open sea (in the last ten years all colonies), and given the feeding range observed elsewhere in the Adriatic for CT (<8 km) and LT (<4 km; Fasola & Bogliani, 1990) , it is very unlikely that open sea may constitute an important feeding habitat for these two species. They have thus to rely on lagoon waters for their feeding activity. The strong decline shown by CT could be due to a reduction of preys occurrence and/or availability in the lagoon waters, but the population rebounds shown as soon as the species began to nest on dredge islands suggests that a decrease in colony site quality (due to frequent flooding) should be also considered among the main causes.
Alternative explanation such as competition for nesting sites, which often is a cause of population decrease for some seabirds (Almaraz & Oro, 2011) is not likely in our study area, where the more abundant, large and aggressive Yellow-legged Gull makes a very occasional use of saltmarshes on which to nest. Again, we did observe ST displacing CT from their already occupied nest sites, but this happened on just one site, so it cannot be assumed as a cause of population decrease in the latter species.
With a few relevant exceptions, colony sites in our study area were used for very few years, which indicate a low site fidelity. The low site fidelity has been attributed to the high availability of alternative sites, or to high instability of sites (Sadoul et al., 1996) . In the lagoon of Venice thousands or saltmarsh islets exist, all of them apparently suitable. Nevertheless, at a more refined scale, the morphological key feature to make an islet suitable as a possible site is the occurrence of wind wracks and/ or shell piles at the start of the breeding season. These microhabitats occupy only a very small percentage of a saltmarsh area, and their occurrence among saltmarsh islets, in particular that of wind wracks, varies over the years. Since only 68 different saltmarsh sites were used at least once in 25 years, we may conclude that only a small fraction of the existing islets was really suitable for birds. Birds used these sites over the years, most likely according to the annual availability of wind wracks and/or shell piles. This has important consequences in adopting possible management options (see Conclusions).
The assessment of the national and international relevance of the populations nesting in the lagoon of Venice is hampered by objective difficulties due to the poor quality of data available in the scientific literature. After the first Italian survey made in 1982-84 (Fasola, 1986) , there has not been any other nationwide census. Even the recent Report to the European Community on the Status of Annex 1 Species (ISPRA, 2014) still quotes only estimates referring to the beginning of this century and made by Brichetti & Fracasso (2006) . Put in other words, we do not know how many terns and gulls nested in the past years in Italy. With these considerations in mind, we may only estimate that five species exceed the 5% threshold of the respective Italian populations: YLG, MG, ST, CT and LT. The largest fraction refers to the ST, about 80% of the national total, followed by a 15% for the LT.
On the grounds of our field data, populations of both species appear well established in the lagoon of Venice and we did not observe any directly significant man-induced disturbance to their colonies. Therefore, we strongly disagree with the "serious threat" advocated by Peronace et al. (2012) for the ST nesting in the lagoon of Venice. Indeed, it is likely that the Venice lagoon hosts one of the healthiest and largest breeding populations of ST along the Western Mediterranean, if compared to the 0-1,300 pairs counted in the Camargue during 2007-2012 (Kayser et al., 2014) , the 400-800 in the Ebro Delta in (Almaraz & Oro, 2011 and the 1,355-1,591 at Albufera de Valencia in 2001 -2003 (Dies & Dies, 2004 .
Finally, given the high conservation values of these two species, they deserve regular monitoring and proper management at a local scale in order to maintain the importance at national and international level of the Venice lagoon.
CONCLUSIONS
In order to link the observed changes in community size to possible causal factors, a second step besides counting nesting pairs is setting up studies on the use of feeding habitats, reproductive success and diet composition at selected colonies.
Management activities should be targeted differently at natural and man-made sites. Therefore, on saltmarsh islets creation and consolidation of shells heaps at colony sites already used in the past should be highly effective in providing birds with traditional nesting microhabitats and more able to cope with high tides. Moreover, heaps of dead sea grasses or straw attached to the ground could be located in the inner parts of the saltmarshes. A few experimental works were done in the past in the lagoon of Venice, with good success (Scarton et al., 1995) but without continuation in the following years. Particular attention should be devoted to the conservation of the very few saltmarsh sites, which were used for more than 10 years and where large colonies of seabirds settled. At these sites, additional and more intensive work targeted at the protection against erosion due to waves and tidal currents should be carried out.
At dredge islands it is more important to counteract vegetation overgrowth, making vegetation cutting and surficial soil tilling targeted at selected parcels of sites already used by seabirds in the past. Moreover, small heaps of shell fragments mixed with sand could be provided at newly built dredge islands, which very often proved to be quickly used by Little Terns and other Chadriiformes of conservation concern.
